Background. The purpose of the study was to explore the association between work-related factors and not returning to work in cancer patients. The identifi cation of any special issues contributes to the development of occupation-related rehabilitation programmes. This study focused on aspects that may be infl uenced by patients with the help of counselling (e.g., handling occupational stress). Material and methods. At the beginning and one year after the end of rehabilitation, we asked patients to answer occupation-related questionnaires. We used t-tests and χ 2 -tests as well as logistic regression analyses to address our research questions. Results. Of 333 patients, 21% had not returned to work one year after the end of rehabilitation. In comparison with working patients, patients who were not working reported poorer mental health and more occupational problems at the beginning of rehabilitation. Unemployment at the beginning of rehabilitation, an elevated risk of early retirement and limited self-assessed work ability increased the probability of not returning to work. Conclusion. Patients who did not return to work represent a subgroup within rehabilitation. These patients need special support and should receive counselling beyond the time of rehabilitation. This is particularly true for unemployed patients who need intensive help to return to the workforce. Furthermore, patients ' estimations of their work ability and their plans for returning to work play a crucial role and should be discussed during rehabilitation.
Cancer patients of working age often report that returning to work after treatment for cancer helps to establish normalcy and increases their quality of life [1, 2] . Nevertheless, internationally, one year after the diagnosis an average of just 62% of cancer patients return to work [3] . Although the return-to-work rates increase over time (two years after diagnosis approximately 89% [3] ), some patients might benefi t from an earlier return to professional life. In regard to fi nancial security for example, being absent from work often leads to a loss of income. Therefore, some patients might experience an increased fi nancial pressure to return to work as soon as possible. In Germany, patients get sick-pay for 78 weeks when they need to stop working due to sickness. The amount of money is calculated as 70% of the income a patient had earned before he got ill [4] . In case someone is able to work again after the period of sick leave, but unemployed, he must apply for unemployment benefi t [4] . Patients, who are not able to get back to their old job when the time of sick-pay ends, i.e., due to the consequences of the disease, might plan to apply for a temporary disability pension or an early retirement. As the German Pension Insurance Agency is interested in preventing high costs as a consequence of early retirements, patients at working age are normally requested to enrol for rehabilitation at fi rst (slogan " rehabilitation before retirement " [5] ). Rehabilitation clinics provide multidisciplinary therapy programmes, which include physical therapy, patient education or advice on occupational problems [5, 6] . Aim is to support patients, if they are of working age, to fi nd a way back into their social and professional life. In case it is not possible to get back to the old job, patients must be mobilised and encouraged to fi nd new working solutions. To determine which patients require intensive help, it is crucial to screen patients in need for support at the beginning of rehabilitation and to provide adequate occupationrelated therapy modules. Although different concepts of work-related interventions exist internationally [7, 8] , thus far, there are no systematic guidelines for identifying patients who are in need or determining what kind of therapy modules should be offered. One way to develop occupation-related rehabilitation programmes is to explore the barriers that increase the likelihood that patients will not return to work. Previous studies have mainly focused on the infl uence of sociodemographic and medical characteristics as well as work-related factors [3] . Although the results regarding sociodemographic aspects (e.g., age) are mixed [9, 10] , studies that have analysed cancer-related factors have found that the cancer site and the treatment play an important role [3, 7] . Symptoms such as fatigue or depression are less strongly associated with not returning to work [10] . In terms of work-related factors, patients who are not supported by co-workers or who perform manual labour have a higher probability of not returning to the workforce [3, 10, 11] .
Less attention has been concentrated on analysing the infl uence of psycho-social aspects on the decision to not return to work, such as patients ' attitudes towards work or their occupational behaviour. Predictors of not returning to work that are based on patients ' own perception provide important information for the development of screening instruments or occupation-related therapy modules. Although it is obviously impossible to change patients ' sociodemographic or medical characteristics, psychosocial counselling can support patients in improving communication with colleagues or gaining confidence in their work ability. Furthermore, studies based on data of samples from different non-cancer populations also showed in general that negative emotions towards work and feeling occupationally stressed increases the likelihood of applying for pension before retirement age [12, 13] . Until now, only a few studies have explored those factors in a population of cancer patients, namely patients ' intention to return to work or perceived work ability [14, 15] . Although the results regarding perceived work ability are ambiguous, patients who do not intend to return to work have a higher probability of not returning to the workforce. Due to the few research results and the importance of involving a patient ' s point of view into treatment, in addition to objective factors, an analysis of why patients do not return to work must focus on subjective work-related predictors. Hence, the aim of our study was to analyse the association between psycho-social work-related factors and the likelihood of not returning to work.
Material and methods

Study design
The study used a prospective and quasi-experimental design with three measurement points and three participating rehabilitation clinics. The study was conducted in an inpatient rehabilitation setting with the aim of evaluating an occupational rehabilitation programme. In Germany, every cancer patient has the legal right to enrol for a rehabilitation programme to improve the health condition. To support patients, rehabilitation clinics work with multidisciplinary teams [5] . In the context of our study, one of the three clinics offered additionally a special rehabilitation concept that focused on occupational aspects of every therapy module (e.g., physical therapy) [16] . Patients completed questionnaires at the beginning of rehabilitation (t1) and received two additional questionnaires by mail six (t2) and 12 months (t3) after the end of rehabilitation. The patients were recruited by the rehabilitation physicians if they met the inclusion criteria ( Figure 1 ). The study protocol was approved by the department of data security of the German Pension Insurance Agency and the local ethics committee.
In this paper, we focus on the outcomes of the fi rst measurement point to predict the likelihood of not returning to work one year after the end of rehabilitation. Results regarding the explicit evaluation of the occupation-related concept are discussed elsewhere [16] .
Measures
Outcome variable . One year after the end of rehabilitation, patients were categorised as having returned to work when they returned to their old job, began a new job or began occupational retraining.
Demographic and medical characteristics . At the beginning of rehabilitation, patients reported education, occupational status and type of job. Furthermore, physicians assessed cancer-related aspects, such as the cancer site or tumour stage.
Mental health .
We assessed the psycho-social situation of the patients using the Hospital Anxiety and Depression Scale (HADS). The HADS measures the degree of anxiety and depression of somatically ill patients on the basis of two separate subscales [17]. Patients who exceed the cut-off point of 8 on one of the subscales are considered to suffer from moderate to clinically relevant depression or anxiety [18] .
Occupation-related factors . At the beginning of rehabilitation, patients provided information about their duration of sick leave within the last 12 months. Furthermore, they assessed their subjective work ability by estimating the possible amount of working hours per day after the end of rehabilitation. This item is originally part of the sociomedical assessment of a patient ' s working performance which rehabilitation physicians evaluate at the end of rehabilitation. As we were interested in the patient ' s own perception of work ability at the beginning of rehabilitation, we adapted the item.
Occupation-related questionnaires . The participants answered the Effort-Reward Imbalance at Work Questionnaire (ERI) and the Screening Instrument Work and Occupation (German abbr. SIBAR).
The ERI measures the subjective amount of effort an individual expends at work and the reward the individual gains in return [19] . If high job strain does not lead to adequate gratifi cation, an imbalance may exist that may lead to occupational stress. Imbalance Acta Oncol Downloaded from informahealthcare.com by 79.28.137 .87 on 02/13/15
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is calculated with the ERI ratio and is indicated by a score of one or more (for ratio-calculation see [20] ).
The SIBAR is a screening instrument to assess patients ' need for occupational rehabilitation. This instrument consists of three subscales [21] . The SIBAR I subscale classifi es patients in terms of their risk of early retirement on the basis of various sources of medical and psycho-social information, such as current sick leave or the patient ' s estimation of when to return to work. A score of more than 7 of 19 possible points indicates an elevated risk of early retirement. The SIBAR II subscale measures the amount of stress at work while patients rate their subjective need for rehabilitation on the SIBAR III subscale. Subscales I -III are calculated to determine whether the physician should recommend occupationoriented rehabilitation to the patient [22] .
Occupation-related rehabilitation programme . Because the special occupation-related rehabilitation programme offered by one of the clinics may have had an impact on the likelihood of not returning to work one year after the end of rehabilitation, we included participation in this programme as a possible predictor in our analyses to control for effects.
Patients
Of 618 patients at working age, 477 cancer patients were included at the fi rst measurement point, and 336 patients answered the questionnaire one year after the end of rehabilitation. For three respondents data about the occupational status one year after the end of rehabilitation were missing. Hence, we only included 333 patients into our analyses ( Figure 1 ).
Compared to responders at the third measurement point, non-responders were signifi cantly younger and were more likely to be male and unemployed at the beginning of rehabilitation. Signifi cantly fewer non-responders were diagnosed with breast cancer. Furthermore, the majority of non-responders reported earning less money and were diagnosed with a later tumour stage, and fewer of these patients had been in surgery or received hormone therapy.
Analysing strategy
The non-responder analyses revealed some differences between responders and non-responders at the third measurement point. Therefore, we imputed the missing data of the non-responders to avoid response bias. Before running the regression analysis, we fi rstly imputed all missing values within the set of data for the fi rst measurement point (N ϭ 477) by using the mode (nominal scaled), median (ordinal scaled) or mean (interval scaled). Second, to impute the missing values of the outcome of not returning to work at the third measurement point, we conducted a logistic regression analysis to classify the likelihood that non-responders would not return to work one year after the end of rehabilitation. The regression analysis was conducted based on the regression equation used to predict not returning to work among responders at the third measurement point (N ϭ 333).
Statistical analysis
We conducted descriptive analyses to examine the characteristics of the sample. The variables that differed signifi cantly between patients who returned to work and those who did not return to work one year after the end of rehabilitation ( χ 2 -tests and twosample t-tests) were considered possible predictors for the logistic regression analysis. To avoid multicollinearity, we analysed the intercorrelations among the signifi cant variables [23] . When two variables were correlated with a value Ͼ 0.6, we excluded one of them (i.e., HADS: anxiety highly correlated with depression; SIBAR: need for rehabilitation highly correlated with risk of early retirement). As low correlations between variables do not guarantee low multicollinearity [23], we calculated the tolerance values of the remaining predictors. The analyses revealed low values for the ERI variables of effort, reward and the ERI ratio. We deleted effort and reward in favour of the ERI ratio. Altogether, we conducted two logistic regression analyses to examine the associations between the likelihood to not return to work and the predictors. First, we ran an analysis after imputing all missing data. Second, we examined the associations by including only the data of the responders at the third point of measurement to secure our results.
Regarding the non-responder analysis, we conducted univariate ( χ 2 -tests and two-sample t-tests) analyses.
Results
Sample characteristics
From the patients, who answered the third questionnaire one year after the diagnosis, the majority of the patients were female, and the most frequent diagnosis was breast cancer. On average patients had been diagnosed with cancer 10 months ago when they started rehabilitation. The mean age was 49 years. Most of the patients were employed at the fi rst point of measurement, had white-collar jobs and were classifi ed with a tumour stage of 1 (Table I) . 
Characteristics with regard to not returning to work
Sociodemographic and cancer-related characteristics . In comparison with patients who had returned to work (N ϭ 264), patients who did not return to work (N ϭ 69) were less likely to be employed at the fi rst measurement point, had a higher probability of having a blue-collar job and reported earning less money. Furthermore, a signifi cantly larger number of patients who were not working were diagnosed with cancer of the digestive organs, were classifi ed within a later tumour stage, and fewer of these patients had been in surgery (Table I) .
Psycho-social and work-related characteristics . Twentyone percent of the patients who responded at the third measurement point (whole sample: N ϭ 333) had not returned to work one year after the end of rehabilitation. Nearly 8% reported to be unemployed fully able to work. Forty-two percent of the patients who did not return to work participated in the occupational intervention programme, whereas this was the case for 58% of the working patients (Table II) .
Prediction of not returning to work
The following predictors were signifi cantly associated with not returning to work: occupational status, type of occupation, tumour stage, risk of early retirement and subjective work ability (N ϭ 477, Table III) . Considering only the data of responders, the regression analysis revealed signifi cant associations between the outcome of not returning to work and the predictors of occupational status, risk of early retirement and subjective work ability (N ϭ 333, Table III ).
Discussion
The aim of this study was to explore the association between psycho-social work-related factors and the or obtaining disability pension. Only 1% had retired early and 4% of the sample were still on sick leave one year after the end of rehabilitation. In comparison with working patients, not-to-work-returned patients reported higher values of anxiety and depression (HADS), and 23% showed an effort-reward imbalance at work (ERI). More than half of the patients who had not returned to work showed an elevated risk of early retirement, and 38% reported feeling stressed at work. In comparison to 5% of the patients who have returned to work one year after the end of rehabilitation, 37% of the patients who have not returned to work should have been initially assigned to occupational counselling at the beginning of rehabilitation (SIBAR). The two groups did not differ in terms of their subjective need for occupational rehabilitation. While half of the patients who had not returned to work had been on sick leave for more than 25 weeks within the last year, this situation applied to only 34% of the working patients. Furthermore, the majority of patients who were not working reported limited work ability, whereas the majority of the working patients were requires more intensive support. Not only did these patients report worse mental health, but they also experienced more occupational stress, had an elevated risk of early retirement and assessed their work ability as more limited. Hence, 37% of this subgroup should be recommended for occupational rehabilitation. Over half of the patients, who did not return to work, reported to be unemployed or to obtain disability pension one year after the end of rehabilitation. Only few patients have applied for early retirement. Of course the possibility must be considered, that in the end not every patient will be able to return to work. If it is not possible anymore to fulfi l the old job tasks due to the general physical condition or new barriers in consequence of the disease, it must be discussed with patients if a re-training is imaginable for them or if early retirement would be indeed the best solution. Nonetheless, altogether, the patients in our study who did not return to work represent a minority (21%). The fact that almost 80% of patients had returned to work by one year after the end of rehabilitation indicates the success of oncological rehabilitation in enhancing patients ' return to work. Our results are very similar to the return-to-work rate of another German study in the rehabilitation setting, in which 76% of the cancer patients have returned to work one year after the end of rehabilitation [14] . The success of oncological rehabilitation is even more apparent when we compare these rates to those with other indications, such as orthopaedic patients (72%) [24] or cardiology patients (62%) [25] . In regard to the minority of patients in need, our results emphasise the importance of reliable screenings to identify those who should be offered more intensive occupational rehabilitation.
The multivariate analysis showed that most of the sociodemographic and cancer-related factors were not signifi cantly associated with the probability of not returning to work. However, being unemployed at the beginning of rehabilitation signifi cantly increased the likelihood of not being employed one year after the end of rehabilitation. This fi nding is consistent with the fi ndings of another study [14] and demonstrates general problems with employment after a diagnosis of cancer [9, 26, 27] . In general, the question arises how to connect those patients more carefully with after-care programmes. Although medical rehabilitation can help to give patients orientation and recommendations how to proceed after the end of treatment, a further contact point could be necessary to keep patients at planning how to return to work or how to apply for a new job.
Patients who demonstrated an elevated risk for early retirement had a much higher likelihood of not returning to work. On the one hand, these results show that the SIBAR is a reliable instrument to screen patients at risk [21] . On the other hand, because the retirement score of the SIBAR is also based on the patient ' s own estimation of when to return to work, the identifi ed association supports the results of the other German rehabilitation study of cancer patients in which the intention to return to work was strongly associated with the actual return to work [14] . Therefore, it seems important to examine whether patients underestimate their own abilities. Furthermore, patients must be provided with the opportunity to talk about occupational stress. Although the multivariate analysis suggests that occupational stress is not associated with not returning to work, stress may infl uence some patients ' plans regarding returning to work. Returning to a stressful job requires physical and mental strength. Because some cancer patients report cognitive problems due to the disease [28 -31] , negative expectations may negatively infl uence the intention to return to work. This assumption is supported by the fi nding that patients who reported limited work ability were more likely to not return to work. Although it must be assumed that work ability improves over time, our results show that one year after the end of rehabilitation might not be enough time to recover completely to feel ready to return to work.
Our results were further confi rmed by the regression analysis based on responder data without imputing missing values. This analysis verifi es our conclusions; the results based on the imputed set of data must be interpreted carefully. Although we imputed missing data to avoid non-responder bias, imputing data by using the mode, median and mean might have homogenised the sample.
Nonetheless, the range of patients (e.g., different cancer sites) included in our study represents the typical population within German rehabilitation clinics. Our analyses show that a subgroup of these patients is in need for occupation-related help. Reliable screening is necessary to identify these patients. In particular, psycho-social work-related aspects should be discussed with patients.
Although we included patients with all cancer sites and at all ages, it must be considered, that our results cannot be interpreted in regard to the needs of the general cancer population in Germany. In 2006 nearly 34% of all cancer patients enrolled in rehabilitation programmes and therefore our sample represents a subgroup of cancer patients in Germany [32] . It has not been analysed yet, if patients who not enrol in rehabilitation programmes, differ from rehabilitation patients in regard to work-related needs. Therefore, research is still needed to determine how to reach and counsel those cancer patients and if it is necessary. Acta Oncol Downloaded from informahealthcare.com by 79.28.137 .87 on 02/13/15
